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EHJLQQLQJRI WKH UHSUHVHQWDWLYHVRI WKHGLYLVLRQ6ORYWUDQVJD] FDPH WR WKH'HSDUWPHQW RI6WHHO DQG7LPEHU
6WUXFWXUHVRIWKH6ORYDN8QLYHUVLW\RI7HFKQRORJ\LQ%UDWLVODYDZLWKDUHTXHVWWRFRRSHUDWHLQDVVHVVLQJDQGVROYLQJ
WKHSUREOHPVRIVWHHOVWUXFWXUHVRIWUDQVLWJDVSLSHOLQHLQ6ORYDNLD7KHPHWKRGRORJ\RIGLDJQRVLVRIWKHVXSSRUWLQJ
VWUXFWXUHV RI WKH 76 KDV EHHQ GHYHORSHG JUDGXDOO\ DQG QHFHVVDU\ PHDVXUHPHQW GHYLFHV ZHUH VHOHFWHG ,Q 












IRU EULGJLQJ RYHUSDVVHV RIZDWHUZD\V7KHPDLQ EHDPV DUH DVVHPEOHG IURP GRXEOHG SDUWV'RXEOH FURVVLQJV DUH
LQVHUWHGEHWZHHQHDFKVHJPHQWRIWKHEHDP7KHFXUYDWXUHRIWKHPDLQEHDPLVFUHDWHGE\WUDSH]RLGDOVKDSHRIWKH
FURVVLQJV7KHGLVWDQFHEHWZHHQFURVVJLUGHUVLVPPPHDVXUHGDORQJWKHFHQWUHOLQHRIWKHDUFK7KHFURVV
JLUGHUV DUH DWWDFKHG WR WKH WZRPDLQ GRXEOH DUFKHV E\ EROWV +RUL]RQWDO UHLQIRUFHPHQW EHWZHHQ WKH WZR GRXEOH
71 Ján Brodniansky et al. /  Procedia Engineering  156 ( 2016 )  69 – 74 




 ZLWK GLIIHUHQW PDUJLQV 7KURXJK WKH VHOIVXSSRUWLQJ DUFK WKH DQFKRU EHDULQJV DUH IL[HG WR WKH SLSH LQ WKH
LQIOHFWLRQSRLQWV7KHVHEHDULQJVDUHLQVWDOOHGRQDQFKRUIUDPHVZKLFKKDYHFRQFUHWHIRXQGDWLRQV
$QDO\VLVRIWKHORDGEHDULQJVWUXFWXUHRIWKHEULGJLQJ
'XH WKHXQHYHQGHIRUPDWLRQRI WKHSLSH DQG WKHEULGJH VRPH VXSSRUWLQJ VHDWVRQPRVW WUXVV DUFKEULGJHV DUH
GLVDEOHG OLIWLQJ RI WKH SLSH DERYH WKH DUFK EULGJH RU WKH DQJXODU SRVLWLRQ RI SLSHOLQHV UHVXOWV LQ HFFHQWULF
FRPSUHVVLRQRIWKHVHDWVSULQJVWRWKHLUIXOOFDSDFLW\,WZDVSRVVLEOHWRLGHQWLI\WKHFDXVHVRIWKHµOLIW¶RISLSHOLQHV





VHDWV ZLWK ERWWRP WHOHVFRSHV ZLWK VXIILFLHQW VSULQJ GHIRUPDWLRQ FDSDFLW\ WR HOLPLQDWH VKRUWFRPLQJV RI SLSLQJ
VXSSRUWVZHUHGHYHORSHGDQGGHVLJQHG







&RQWURO VWDWLF FDOFXODWLRQV RI VXSSRUWLQJ VWUXFWXUHV RI WKH EULGJHV ZHUH SHUIRUPHG LQ DFFRUGDQFH ZLWK WKH
DSSOLFDEOH WHFKQLFDO VWDQGDUGV 7KH UHVXOWV RI WKHVH VWDWLF FDOFXODWLRQVZHUH WKHQ XVHG WR FKHFN WKH ORDG EHDULQJ
VWUXFWXUHVRIWKHEULGJHVIRUWKHXOWLPDWHOLPLWVWDWHV
7KHFDOFXODWLRQZDVSHUIRUPHGXVLQJD)(0EDVHGSURJUDP7KHVSDWLDO'EHDPPRGHOZDVXVHG)LJ
,QWHUQDO IRUFHVDQGGHIRUPDWLRQVRI WKHVWUXFWXUHZHUHGHWHUPLQHG IRUHDFKFULWLFDOFRPELQDWLRQRI ORDGHIIHFWVRI
OLQHDU DQG QRQOLQHDU DQDO\VLV )RU WKH QRQOLQHDU FDOFXODWLRQ JHRPHWULF QRQOLQHDULW\ ZDV WDNHQ LQWR DFFRXQW
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5HFWLILFDWLRQRIWKH%ULGJHV




ZLWK VSULQJ WHOHVFRSHV DUH LQVHUWHG XQGHU WKH SLSHOLQHV WKH DGHTXDWH FRPSUHVVLRQ VWDWH GHSHQGLQJ RQ WKH
WHPSHUDWXUHRIWKHDWPRVSKHUHDQGDUHDWWDFKHGWRWKHXSSHUEDQGRIWKHFURVVJLUGHUVRIWKHSLSHOLQHEULGJH7KH
VHDW LWVHOI FRQVLVWV RI WZR VSULQJV HPEHGGHG LQWR WKH VSOLW F\OLQGHU VKHOOV  WHOHVFRSHV 7KH ORZHU SDUW RI WKH
F\OLQGULFDO KRXVLQJ LV ZHOGHG WR WKH VXSSRUWLQJ SODWH DQG WKH XSSHU PRYDEOH SDUW LV OLNHZLVH ZHOGHG WR WKH
VXSSRUWLQJSODWHRIWKHVDPHGLPHQVLRQV$IWHUFRPSUHVVLRQRIWKHVSULQJWKHLUSRVLWLRQLVVWDELOL]HGE\WKHVFUHZV
0ZLWKXSSHUHQGWKUHDGLQJ$IWHUVHWWLQJWKHWHOHVFRSHWKHVZLWFKLQJVFUHZVGHILQHWKHZRUNLQJGLVWDQFHRIWKH
WHOHVFRSH XQWLO WKH YHUWLFDO SLSH IL[DWLRQ DIWHU WKH VSULQJ LV UHOHDVHG 6HDW KHLJKW ZLWKRXW WKH UROOHU LQ WKH QRQ
FRPSUHVVHGVWDWHLVPP7KLVW\SHRIVHDWLVODEHOOHG7DQGLVXVHGRQWKHEULGJH7UQiYNDDWWKHFURVVJLUGHUV
ZKHUHWKHGLVWDQFHVEHWZHHQWKHSLSHDQGWKHXSSHUIODQJHVDUHVXIILFLHQWO\ODUJH)LJ6HDWV7DUHXVHGLIWKH




DUFKEULGJH7UQiYND WHOHVFRSHVZHUHGHVLJQHG LQ WKHIRUPRIVLQJOHVSULQJ7)LJZKLFKZHUHSODFHGRQ WKH
XSSHUIODQJHRIWKHFURVVJLUGHU7KHSULQFLSOHRIVWDELOL]DWLRQLVVLPLODUWRWKHW\SH77KHGHIRUPDWLRQRIPPDW
WKHPLGVSDQRIWKHDUFKEULGJHIURPWHPSHUDWXUHFKDQJHǻ &ZDVGHWHUPLQHGE\FDOFXODWLRQ
7KHDQWLFLSDWHGOLIWLQJRI WKHSLSHOLQHLQ WKHPLGGOHRI WKHDUFKVSDQLVPPWKHPD[LPDOGLVWDQFHEHWZHHQ
































VHOHFWHG VHFWLRQV DW ERWKSLSHOLQHV 6HOHFWHG VHDWVZLWK VXSSRUWLQJ UROOHUV DW FURVVJLUGHUVRI WKH VW SLSHOLQHZHUH
UHPRYHG7KHPLGGOHILWWLQJFDQWLOHYHUVDQGVLGHILWWLQJFDQWLOHYHUVQH[WWRWKHQGSLSHOLQH)LJZHUHZHOGHGDW
WKHFURVVJLUGHUV'HYLFHVSUHYHQWLQJGRZQIDOORI WKHROGVHDWV IURP WKHFURVVJLUGHUVZHUH LQVWDOOHGXQGHU WKHVW
SLSHOLQH,QQH[WVWHSWKHVHDWVKDYHEHHQHQDEOHGWRPRYHLQWKHKRUL]RQWDOGLUHFWLRQDQGZHUHSODFHGRQUROOLQJ





'XULQJ WKHSXOOLQJVWHS LWZDVQHFHVVDU\ WRPRYH WKHSLSH WR WKHD[LVRI WKHEULGJHDERXWPPLQ WKHSODFH
ZKHUH LWV GHYLDWLRQZDV WKH ODUJHVW 3XOOLQJZDVSHUIRUPHG LQ WKUHH VWHSV XVLQJN1K\GUDXOLF SUHVVHV*OREDO
WHQVLRQOHYHOVRIWR03DZHUHFUHDWHGE\WKHKRUL]RQWDOGLVSODFHPHQWRIDSSUR[LPDWHO\PP
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